Local secretion of anti-CTLA-4 enhances the therapeutic efficacy of a cancer immunotherapy with reduced evidence of systemic autoimmunity.
Promising anti-tumor responses have been observed in the clinic using monoclonal antibodies (mAbs) that block immune checkpoints. One concern with these therapeutic agents remains the potential induction of immune breakthrough events (IBEs) resulting from the disruption of T cell homeostasis or the breaking of tolerance to self antigens. As an approach to maintaining anti-tumor responses but decreasing the likelihood of these events, the local expression of a mAb in combination with a GM-CSF-secreting cancer immunotherapy was evaluated. Using anti-cytotoxic T lymphocyte antigen (CTLA)-4 as a model antibody to test this hypothesis, tumor cell lines were generated that expressed the full-length mAb in addition to GM-CSF. Evaluation of these cell lines in two therapeutic tumor models revealed that local, cell-mediated delivery of anti-CTLA-4 from a GM-CSF-secreting tumor cell immunotherapy activated potent anti-tumor responses and prolonged overall survival at significantly lower serum mAb levels in the host. Furthermore, lowering the systemic exposure of the host to the immune modulatory mAb correlated with reduced evidence of systemic autoimmunity. This approach has broad utility for the delivery of mAbs or proteins locally from cellular immunotherapies to minimize IBEs while retaining the potent therapeutic effects of such combination treatments.